Purpose: This paper aimed to assess the self-perceived oral health status in 137 elderly from Piracicaba city, São Paulo state, Brazil, and to investigate the influence of socio-demographic variables, institutionalization status and access to dental care services on the Geriatric Oral Health Assessment Index (GOHAI) index final score.
Introduction
The elderly population has increased continuously in the last decades all over the world. According to the World Health Organization, the Brazilian population over age 65 will number over 1.2 billion by the year 2025 and will represent the sixth largest elderly population in the world (1). In contrast to developed countries, developing countries like Brazil have undergone a typical demographic and epidemiological transition to a higher number of elderly inhabitants (2). However, this transition was not followed by an appropriate adjustment to public oral health assistance to attend to the needs of this population, resulting in a lack of oral health quality of life. Oral health status plays an import role in patient quality of life, affecting mental, physical and psychological well being and complete social development by interfering with word pronunciation, social life and alimentary function (3). Historically, the Brazilian oral public health service has been deficient in providing the elderly population appropriate dental care. Cross-sectional studies have shown a high number of cavities, periodontal disease and need for oral rehabilitation in its aging society (4-9). In general, studies usually take into account clinical aspects of disease measurements such as many indexes, relegating patient self-perception to a second tier. Therefore, the concept of Oral Health-Related Quality of Life (OHRQoL) is established by some questionnaires, including the Oral Health Impact Profile (OHIP), Oral Impacts on Daily Performance (OIDP) and Geriatric Oral Health Assessment (GOHAI), to assess patient selfperception (10, 11). The Geriatric Oral Health Assessment Instrument (GOHAI), developed by Atchison and Dolan, aims to complement clinical measures by paying special attention to problems related to physiological, physical and psychological needs (12). As life expectancy increases worldwide, especially in the Brazilian population, and as the elderly population (older than 60 years) increases, such measures must be taken into account for planning and assuring the quality of life of this population.
This present paper evaluates elderly oral health selfperception in the Piracicaba municipality, São Paulo state, Brazil, using the GOHAI index, taking into account sociodemographic, economic and cultural variables.
Methods
This observational study was approved by the Piracicaba Dental School Committee on Human Research under protocol 093/2007. The convenience sample was composed of 137 volunteers, with 90 institutionalized patients from the Betel Social Assistance and Elderly Home and 47 noninstitutionalized persons engaged in city sports and physical activity projects. Volunteers were aged from 60 to 92 years and included 68 males and 69 females. After signing the informed consent form, the allocated sample underwent an initial questionnaire to gather information regarding gender, age, marital and socioeconomic status, life style, education, monthly family income and the use of or need for removable prosthesis. The second part of the questionnaire was utilized to gather information regarding dental appointment frequency, motivational aspects on acquiring dental care, preventative measures and the need for dental treatment. Afterwards, a dental surgeon performed oral examinations, and oral health statuses were collected under the World Health Organization protocol (13). Aiming to evaluate elderly oral health self-perception, GOHAI utilizes the original questionnaire composed of 12 items divided in 3 dimensions that address physical function, pain and discomfort, and psychosocial aspects (14). Patients were questioned about the frequency at which they experience any of 12 listed problems, using a three-value scale (Table 1 ). The final score was classified as high (34-36 points), moderate (31-33 points) and low (≤ 30 points) self-perception. Data were analyzed with a univariate analysis in which samples were dichotomized, and a Chi-square test was implemented to measure associations. Independent variables with P<0.15 were tested by a multiple logistic regression and using P<0.05 as the significance threshold. All statistics were performed using the program SAS version 8.0.
GOHAI Index
Always Sometimes Never 1 -Limit the kinds of food consumed 1 2 3 2 -Trouble biting or chewing 1 2 3 3 -Able to swallow comfortably 1 2 3 4 -Unable to speak clearly 1 2 3 5 -Able to eat without discomfort 1 2 3 6 -Limit contact with people 1 2 3 7 -Pleased with appearance of teeth 1 2 3 8 -Use medication to relieve pain 1 2 3 9 -Worried about teeth, gum or dentures 1 2 3 10 -Self-conscious about teeth, gums or dentures 1 2 3 11 -Uncomfortable eating in front of others 1 2 3 12 -Sensitive to hot, cold or sweet food 1 2 3 Table 1 . The 12 items utilized in the GOHAI index using a Likert scale.
Results
The sample was composed of 137 volunteers, divided into 90 institutionalized and 47 non-institutionalized, 69 female and 68 male, with a mean age of 72.14 years. The marital status revealed 55 widowed, 34 married, 28 single and 20 divorced.
Of the 137, 7 were illiterate, 99 had finished elementary school, 24 had finished high school, and only 7 had a college or university degree. Regarding the economic status, only 1.5% had a monthly income ten times higher than the minimum wage, 38% earned two to ten times the minimum wage, and 61% earned up to two times the minimum wage.
Regarding oral rehabilitation, 78% of the volunteers wore removable prosthesis, whereas 22% did not wear prosthesis.
Of the volunteers, 31% had the self-perception that they needed a removable prosthesis, whereas 68.61% indicated that they did not need prosthesis rehabilitation. All volunteers had been to dental appointments previously; however, only 32% had been in the last year. Private health service accounted for 72 of dental health attendance compared to 28% for the public health service.
When asked about the motivation for seeking a dental appointment, routine check-ups accounted for 51% of sample, whereas 49% indicated pain or discomfort, such as gingival bleeding, dental cavities, oral wounds or facial swelling. The GOHAI mean score was 27.5, indicating a low selfperception of oral health by the allocated sample. The maximum value was 36 points, and the minimum value was 17 points. Comparing the scores from institutionalized and non-institutionalized individuals, scores were 27 and 28, respectively (Fig. 1) . As shown in Table 2 , the univariate analysis between socio-demographic variables and self-perception showed no statistical association considering age, gender, marital status, education and monthly income. However, a significant statistical result was found between life style and institutionalization and the GOHAI score. Institutionalized elderly registered a lower score compared to noninstitutionalized (P=0.0111). Subjects living alone or out of a familiar environment registered a lower score compared to subjects living in a familiar environment (P=0.0149, Fig. 2 ). 
GOHAI Mean
There was no statistically significant difference between GOHAI score and the subjects wearing removable prosthesis. Subjects who mentioned the need for prosthesis rehabilitation had significantly lower scores than those who believed they did not need prosthesis treatment (P<0.0001; Fig. 3 and Table 3 ).
Considering the univariate analysis for dental care and the GOHAI index, no association was found between the last appointment or the type of dental attendance and the GOHAI final score, but motivational factors and selfperception of the need for treatment had a significant statistical association. The results of the logistic regression analysis are presented in Table 5 . These results revealed that likely risk factors for low GOHAI scores were motivation for dental care and self-perception of the need for dental treatment. Therefore, subjects who urgently demand dental care had a 4.80-times greater chance of having a lower GOHAI, and those who thought that they needed dental treatment had a 6.67-times greater chance of having a lower GOHAI score.
Discussion
According to the Brazilian Institute of Geography and Statistics, the life expectancy of Brazilian women is 7.8 years higher than that of men (1). However, in the present study, both genders had a similar age distribution, which might be explained by the encouragement of men to participate in this research. The sample age ranged from 60 to 92 years, with a mean age of 72 years, in accordance with previous elderly studies performed in Brazil (6, [15] [16] [17] [18] . Regarding the marital status, a high self-perception was expected from divorced, single and widower subjects because these groups are usually motivated to establish new relationships, in contrast to married or engaged groups, who presented a lower score. Similar to the results regarding marital status described above, the group living in a non-familiar environment had a significantly lower GOHAI score compared to other groups. Institutionalization variables also influenced the final GOHAI score. Non-institutionalized elderly presented a higher self-perception in the univariate analysis compared to the institutionalized group, probably due to the familiar environment. The same result was found by Rodrigues (17) when comparing institutionalized and non-institutionalized elderly in the Piracicaba municipality. Education variables had no statistically significant effect on the GOHAI final score for the three levels of education analyzed here. However, it must be considered that this sample included only 5% elderly with college or university degrees.
In general this sample presented a low monthly income, with most volunteers' monthly incomes situated at a level of up to two-times the minimum wages; further, some of the individuals had no monthly income. Even though no influence was observed concerning monthly income and the GOHAI final score, the sample characteristics might be taken into account. These elderly income findings are in agreement with a previous study in Brazil by the Brazilian Institute of Geography and Statistics (IBGE) (19) . A study by Atieh in Saudi Arabia (14) also found no considerable differences in GOHAI scores when socio-demographic variables such as gender, education and socio-economic status were taken into account. Though the majority of this sample had a low monthly income, private health service was the main service utilized. According to Ramos and Lima (20) , this result might be due to the excessive time required to begin treatment in the Brazilian public health system after setting up an appointment.
More than 78% of subjects in this study are prosthesis users, showing a high percentage of edentulous people at this age. Similar results were found by Pereira et al. (6) , Scelza et al. (21) and Reis et al. (16) . The need for a prosthesis treatment in this study was considerably low, accounting for only 31% of the sample, compared to the result of Reis et al. (16) , who found that over 80% of their sample required prostheses. Over 67% of this sample had not been to a dental office for over one year; these results are in agreement with Saliba et al. (22) , who found that 88% of elderly in the municipality of Araraquara, Brazil, attend dental appointments every two years. The results show a lower self-perception by the Brazilian elderly, probably attributed to a high number of edentulous people. Arranging dental appointments only in urgent or emergency cases was considered in this present study to be a sign of low self-perception, with these patients scoring 4.8-times lower than those who attended routine appointments, according to the logistic regression. Thus, motivational variables are consistent in indicating selfperception for elderly patients scoring high on the GOHAI index. These results are in agreement with data reported in Saudi Arabia by Atieh, where GOHAI scores were higher among participants who had a lower number of cavities, number of missing teeth, pathological mobility and number of oral lesions. Notwithstanding, more than half of this sample claimed the need for dental treatment, in accordance with Saliba et al. (22) , who found that 67% of their sample had dental treatment needs. However, elderly who claimed to need dental treatment had a 6.67-times greater chance of scoring under the GOHAI median in the logistic regression analysis compared to those who did not claim dental treatment needs. Thus, the needs for dental treatment might be considered a low-risk indicator for self-perception in elderly. Similar results were found by Atieh in Saudi Arabia (14), where patients who perceived their oral health status as good were (24), reflecting the influence of cultural aspects on the GOHAI final score. Clinical oral features alone are not an adequate measure for the assessment of dental treatment needs because selfperception also stimulates dental self-care and motivates the population to seek dental care. Hence, self-perception enquiries must be integrated into routine surveys in order to improve the quality of oral dental services.
Conclusions
The GOHAI final score was considered low, indicating a low self-perception by the elderly Brazilian sample. The combination of motivation and self-perception for dental treatment is a risk indicator for a low GOHAI final score.
